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(54) Title: PRESSURE SUPPORT DEVICE USER INTERFACE 




FIG. 4 



(57) Abstract: A pressure support device (50) such as, such a CPAP machine (50), is provided, which includes a housing (51), 
and a controller (64) enclosed by the housing (51). The controller (64) operates the CPAP machine (50) independently or in com- 
bination with an accessory (70) such as, for example and without limitation, a humidifier (70). A user interface (66) is operably 
(74) coupled to the controller (64) and includes a primary display (72), a secondary display (74) and a single control (76). The sin- 
gle control (76) is operable in a first mode of operation to adjust operating parameters of the CPAP machine (50), and in a second 
mode of operation to adjust operating parameters of the humidifier (70). The secondary display (74) preferably comprises a dead 
front (74), which is operational (e.g., without limitation, visible) only in the second mode of operation. A method of operating a 
pressure support device (50) is also disclosed. 
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PRESSURE SUPPORT DEVICE USER INTERFACE 

[01] This patent application claims the priority benefit under 35 U.S.C. § 

1 19(e) of U.S. Provisional Application No. 61/152,466 filed on February 13, 2009, the 
contents of which are herein incorporated by reference. 

[02] The present invention relates generally to a method and apparatus for 

controlling a pressure support device and, more particularly, to a user interface having a 
single control for controlling the pressure support device individually or in combination 
with an accessory such as, for example, a humidifier. 

[03] Pressure support devices for providing a flow of breathing gas to an 

airway of a patient at an elevated pressure to treat a medical disorder, are well known. 
One basic form of pressure support device is a continuous positive airway pressure 
(CPAP) machine 1 , an example of which is shown in FIG. 1 . Specifically, CPAP 
machine 1 includes housing 3, which encloses a controller (not shown). A user interface 
5 is disposed on housing 3 and includes a plurality of independent controls 7, 9, 11 (e.g., 
without limitation, buttons) for accessing and/or adjusting machine 1 or operating 
parameters thereof such as, for example and without limitation, the pressure intensity of 
the gas being delivered to the patient, and the type and/or duration of the therapy being 
provided. User interface 5 of CPAP machine 1 of FIG. 1 also includes a subpanel 13, 
which is accessible beneath a cover 15 of machine housing 3. Subpanel 13 includes 
display 17 and additional controls 19, 21, 23, 25 for adjusting and setting CPAP machine 
parameters. 

[04] CPAP machine 1 is adapted to operate in conjunction with an accessory 

such as, for example and without limitation, humidifier 27 shown in the example of FIG. 
1 . Humidifier 27 includes its own user interface 29, which also has a number of separate 
controls 3 1 (e.g., without limitation, knob(s)) to adjust humidifier operating parameters 
33 (e.g., without limitation, humidity level). Accordingly, one set of controls 7, 9, 11, 19, 
21, 23, 25 is required to adjust the operating parameters of CPAP machine 1, and another 
independent control 31 is required to adjust parameter(s) 33 of humidifier 27. 
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[05] Among other disadvantages, the numerous different controls 7,9,11,19, 

21 , 23, 25, 3 1 can be intimidating and confusing to the user (e.g., patient; caregiver; 
clinician), making it difficult to ensure that CPAP machine 1 and/or humidifier 27 is/are 
properly adjusted to provide the appropriate therapy to the patient. Additionally, separate 
user interfaces 5 and 29 and controls 7, 9, 11, 19, 21, 23, 25 and 31, respectively, of 
CPAP machine 1 and humidifier 27, respectively, add to the potential confusion and 
require numerous electrical components (e.g., without limitation, multiple circuit boards 
(not shown)) increasing the complexity and cost of the pressure support system, 

[06] These needs and others are met by embodiments of the invention, which 

are directed to a user interface and method for controlling a pressure support device, 
wherein the same single control is operable to control the operating parameters, settings 
and functions of the pressure support device by itself, or in combination with a suitable 
accessory such as, for example, a humidifier, when the humidifier is attached to the 
pressure support device. 

[07] As one aspect of the invention, a pressure support device is provided, 

which is adapted to produce a flow of breathing gas for delivery to a patient. The 
pressure support device comprises: a housing; a controller enclosed by the housing and 
being adapted to operate the pressure support device independently or in combination 
with an accessory; and a user interface being operably coupled to the controller, the user 
interface comprising a primary display, a secondary display and a single control, the 
single control being operable in a first mode of operation to adjust a number of operating 
parameters of the pressure support device, and in a second mode of operation to adjust a 
number of operating parameters of the accessory, the secondary display being operational 
only in the second mode of operation. 

[08] The single control of the user interface may be a single control knob 

movably coupled to the housing of the pressure support device. The single control knob 
may be depressible toward the housing to switch between the first mode of operation and 
the second mode of operation. The single control knob may also be pivotable clockwise 
and counterclockwise to adjust a corresponding one of the operating parameters of the 
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pressure support device in the first mode of operation and the operating parameters of the 
accessory in the second mode of operation. 

[09] The primary display may include a number of primary indicia indicative 

of the operating parameters of the pressure support device, and the secondary display 
may include a number of secondary indicia indicative of the operating parameters of the 
accessory. The secondary display may be a dead front, wherein the secondary indicia 
include a number of illuminable characters disposed on the dead front. The user interface 
may further comprise a number of illuminating elements, wherein in the first mode of 
operation the illuminating elements may be inactive such that the illuminable characters 
are substantially invisible on the dead front, and in the second mode of operation at least 
one of the illuminating elements may be activated to illuminate a corresponding at least 
one of the illuminable characters such that it is visible on of the dead front. 

[10] The pressure support device may be a CPAP machine, and the accessory 

may be a humidifier which is adapted to be operably coupled to the housing of the CPAP 
machine. The second mode of operation may correspond to operation of the CPAP 
machine in combination with the humidifier, wherein in the first mode of operation the 
single control of the user interface controls the operating parameters of the CPAP 
machine, and in the second mode of operation the single control of the user interface 
controls the operating parameters of the humidifier. 

[11] As another aspect of the invention, a method of operating a pressure 

support device is provided. The method comprises: operably coupling an accessory to 
the pressure support device; actuating a user interface disposed on a housing of the 
pressure support device, the user interface comprising a primary display, a secondary 
display and a single control, the primary display including a number of primary indicia 
indicative of a number of operating parameters of the pressure support device in a first 
mode of operation, the secondary display including a number of secondary indicia 
indicative of a number of operating parameters of the accessory in a second mode of 
operation, the secondary display being operational only in the second mode of operation; 
and manipulating the single control of the user interface, the single control being operable 
to: (a) adjust and select a corresponding one of the operating parameters of the pressure 
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support device in the first mode of operation, (b) adjust and select a corresponding one of 
the operating parameters of the accessory in the second mode of operation, and (c) switch 
between the first mode of operation and the second mode of operation. 

[12] The method may further comprise automatically detecting the accessory 

being operably coupled to the pressure support device and, responsive to detecting the 
accessory, activating the secondary display of the user interface. 

[13] These and other objects, features, and characteristics of the present 

invention, as well as the methods of operation and functions of the related elements of 
structure and the combination of parts and economies of manufacture, will become more 
apparent upon consideration of the following description and the appended claims with 
reference to the accompanying drawings, all of which form a part of this specification, 
wherein like reference numerals designate corresponding parts in the various figures. It 
is to be expressly understood, however, that the drawings are for the purpose of 
illustration and description only and are not intended as a definition of the limits of the 
invention. As used in the specification and in the claims, the singular form of "a", "an", 
and "the" include plural referents unless the context clearly dictates otherwise 

[14] FIG. 1 is a partially exploded isometric view of a pressure support device 

and a humidifier therefor, also showing the separate user interfaces of the pressure 
support device and humidifier; 

[15] FIG. 2 is a schematic diagram of a pressure support system in accordance 

with one non-limiting example embodiment of the invention; 

[16] FIG. 3 is an isometric view of a pressure support device and user interface 

therefor, in accordance with one non-limiting example embodiment of the invention; 

[17] FIG. 4 is an isometric view of the pressure support device and user 

interface therefor of FIG. 3, modified to show a humidifier being employed therewith; 

[18] FIG. 5 is a top plan view of the user interface of FIG, 4, shown in a first 

mode of operation in accordance with one non-limiting example embodiment of the 
invention; 
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[19] FIGS. 6 and 7 are top plan views of the user interface of FTG. 5, modified 

to illustrate operation of a dead front display in a second mode of operation in accordance 
with non-limiting example embodiments of the invention; and 

[20] FIG. 8 is a flow diagram of a method of operating a pressure support 

device in accordance with one non-limiting example embodiment of the invention. 

[21] For purposes of illustration, embodiments of the invention will be 

described as applied to a CPAP machine employing a humidifier, although it will become 
apparent that they could also be applied to control a wide variety of medical ventilating 
devices and/or accessories therefor in addition to, or instead of, a humidifier. 

[22] Directional phrases used herein such as, for example and without 

limitation, upward, downward, inward, outward, clockwise, counterclockwise and 
derivatives thereof, relate to the orientation of the elements shown in the drawings and 
are not limiting upon the claims unless expressly recited therein. 

[23] The specific elements illustrated in the drawings and described herein are 

simply exemplary embodiments of the invention. Accordingly, specific dimensions, 
orientations and other physical characteristics related to the embodiments disclosed 
herein are not to be considered limiting on the scope of the invention. 

[24] As employed herein, the term "accessory" refers to any known or suitable 

auxiliary device suitable for use in combination with a pressure support device and 
expressly includes, but is not limited to, a humidifier. 

[25] As employed herein, the term "dead front" refers to a portion (e.g., 

without limitation, panel; surface; face) of a device (e.g., without limitation, pressure 
support device), which in one mode of operation (e.g., without limitation, a first mode of 
operation) of the device appears substantially blank and does not perform any function, 
and in another mode of operation (e.g., without limitation, a second different mode of 
operation) of the device is functional to display (e.g., show; render visible) a number of 
indicia corresponding to operating parameters associated with the second mode of 
operation. 

[26] As employed herein, the statement that two or more parts are "coupled" 

together shall mean that the parts are joined together either directly or joined through one 
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or more intermediate parts. As employed herein, the term "number" shall mean one or an 
integer great than one (i.e., a plurality). 

[27] FIG. 2 is a schematic diagram of a pressure support system 48 according 

to one non-limiting embodiment in accordance with the principles of the invention, which 
will be used herein to illustrate various aspects of the present invention. Specifically, 
pressure support system 48 includes pressure support device 50, which in the example 
shown and described herein is a CPAP machine 50. CPAP machine 50 includes housing 
51 enclosing gas flow generator 52 (e.g., without limitation, a blower), which receives 
breathing gas, generally indicated by arrow C, from any suitable source (e.g., without 
limitation, a pressurized tank of oxygen or air (not shown); the ambient atmosphere; or a 
combination thereof (not shown)). The gas flow generator 52 generates a flow of 
breathing gas, such as air, oxygen, or a mixture thereof, for delivery to an airway of 
patient 54 at relatively higher and lower pressures (e.g., generally equal to or above 
ambient atmospheric pressure). The pressurized flow of breathing gas, generally 
indicated by arrow D, is delivered from the gas flow generator 52 via delivery conduit 56 
to a breathing mask or patient interface 58 of any known construction, which is typically 
worn by or otherwise attached to the patient 54 to communicate the flow of breathing gas, 
D, to the airway of the patient 54. Delivery conduit 56 and patient interface device 58 are 
typically collectively referred to as a patient circuit. Patient interface 58 preferably 
includes a pressure sensor operably coupled to controller 64 for measuring the pressure of 
gas that is delivered to patient 54. 

[28] Pressure support system 48 of FIG. 2 is what is known in the art as a 

single-limb system, meaning that the patient circuit includes only delivery conduit 56 
connecting patient 54 to CPAP machine 50. As such, exhaust vent 57 is provided in 
delivery conduit 56 for venting exhaled gasses from the system, as generally indicated by 
arrow E. It will be appreciated that exhaust vent 57 can be provided at other locations 
(not shown) in addition to, or instead of, in delivery conduit 56 such as, for example and 
without limitation, in patient interface device 58. It will also be appreciated that exhaust 
vent 57 can have a wide variety of alternative configurations depending on the desired 
manner in which gas is to be vented from pressure support system 48. 
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[29] Two-limb systems (not shown), having both a delivery conduit (e.g., 56) 

and an exhaust conduit (not shown) connected to patient 54, are also contemplated by the 
present invention. In a two-limb system, the exhaust conduit carries exhaust gas away 
from patient 54 and includes an exhaust valve at the end distal from patient 54. The 
exhaust valve in such an embodiment is typically actively controlled to maintain a 
desired level or pressure in the system, which is commonly known as positive end 
expiratory pressure (PEEP). 

[30] In the example embodiment shown in FIG. 2, patient interface device 58 is 

a nasal mask. It will be appreciated, however, that patient interface device 58 can include 
a nasal/oral mask, nasal pillows, tracheal tube, endotracheal tube, or any other known or 
suitable device that provides a suitable gas flow communicating function. For purposes 
of the present invention, the phrase "patient interface" includes delivery conduit 56 and 
any other structures that connect the source of pressurized breathing gas, D, to patient 54. 

[31] In the illustrated embodiment, pressure support system 48 includes a 

pressure controller in the form of a valve 60 provided in delivery conduit 56, Valve 60 
controls the pressure of the flow of breathing gas, D, from flow generator 52 delivered to 
patient 54. Flow generator 52 and valve 60 are collectively referred to herein as a 
pressure generating system because they act in concert to control the pressure and/or flow 
of gas, D, delivered to patient 54, However, it will be appreciated that any other known 
or suitable alternative technique for controlling the pressure of the gas delivered to 
patient 54 such as, for example and without limitation, varying the blower speed of flow 
generator 52, either alone or in combination with a pressure control valve, are 
contemplated by the present invention. Thus, valve 60 is optional depending on the 
technique used to control the pressure of the flow of breathing gas, D, delivered to patient 
54. If valve 60 is eliminated, the pressure of gas in patient circuit 58 is controlled, for 
example, by controlling the motor speed of flow generator 52. 

[32] Pressure support system 48 farther includes flow sensor 62, which 

measures the flow of the breathing gas within delivery conduit 56. In the particular 
embodiment shown in the example of FIG. 2, flow sensor 62 is interposed in line with 
delivery conduit 56, preferably downstream of valve 60. Flow sensor 62 generates a flow 
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signal Qmeasured that is provided to controller 64 and is used by controller 64 to 
determine the flow of gas at patient 54. Of course, other techniques for measuring the 
respiratory flow of patient 54 are contemplated by the present invention such as, for 
example and without limitation, measuring the flow directly at patient 54 or at other 
locations along delivery conduit 56, measuring patient flow based on the operation of 
flow generator 52, and measuring patient flow using a flow sensor (not shown) upstream 
of valve 60. Controller 64 may be, for example and without limitation, a microprocessor, 
a microcontroller or any other known or suitable processing device, which includes or is 
operably coupled to a memory (not shown) that provides a storage medium for data and 
software executable by controller 64 for controlling the operation of pressure support 
system 48 and, in particular, CPAP machine 50. 

[33] Finally, as described in greater detail hereinbelow, pressure support 

system 48 includes user interface 66, which communicates input from the user (e.g., 
patient 54; clinician; caregiver) to controller 64 to adjust and/or set various parameters of 
CPAP machine 50 and/or accessory 70 therefor. User interface 66 also displays and/or 
outputs information and data to the user. In the example embodiment shown in FIG. 2 
(see also FIG. 4), accessory 70 is a humidifier. Housing 71 of humidifier 70 attaches to 
housing 51 of CPAP machine 50. It will, however, be appreciated that the use of other 
known or suitable accessories (not shown), other than or in addition to humidifier 70, is 
within the scope of the invention. 

[34] When humidifier 70 is coupled to CPAP machine 50, as shown in FIGS. 2 

and 4, it is controlled (e.g., without limitation, adjusted; set) using the same user interface 
66 as CPAP machine 50. Accordingly, unlike conventional pressure support systems 
(see, for example, CPAP machine 1 and humidifier 15 of FIG. 1 , each of which has its 
own separate controller (not shown), and its own separate user interface 5 and 27, 
respectively), in accordance with the present invention, single user interface 66 
communicates with controller 64 to control both CPAP machine 50 independently and in 
combination with humidifier 70. 

[35] FIG. 3 shows CPAP machine 50 without humidifier 70, whereas FIG. 4 

shows CPAP machine 50 with humidifier 70, thereby further illustrating the fact that the 
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aforementioned controller 64 (FIG. 2) is adapted to operate CPAP machine 50 
independently, as shown in FIG. 3, or in combination with a suitable accessory such as, 
for example and without limitation, the humidifier 70 shown in FIG. 4. A non-limiting 
particular embodiment of user interface 66 in accordance with the present invention, is 
also shown. Specifically, user interface 66 is accessible from exterior 53 of CPAP 
machine housing 5 1 , and includes primary display 72, secondary display 74 and single 
control 76. As will be described in greater detail hereinbelow, secondary display 74 is a 
dead front on the exterior 53 of CPAP machine housing 5 1 . Single control 76, which in 
the example shown and described herein is a single control knob, extends outwardly from 
housing 51 generally perpendicular to dead front 74, as shown. Primary display 72 is 
also disposed on the exterior 53 of housing 51, proximate to the single control knob 76. 
It will be appreciated that although a single control knob 76 that is pivotable and 
depressible is described herein for purposes of illustration, that any known or suitable 
alternative single control (not shown) could be employed without departing from the 
scope of the invention. For example and without limitation, a touch pad, a slider (e.g., 
horizontal; vertical), a switch, and a voice activated control could be employed. It will 
also be appreciated that the user interface 66 and displays 72,74 and single control 76 
thereof could comprise a separate control mode (e.g., without limitation, multi-functional 
remote) (not shown) as opposed to being disposed on the CPAP machine housing 51 as 
shown and described herein. 

Single control knob 76 is operable in one mode of operation (e.g., without 
limitation, a first mode of operation), shown in FIG. 5, to adjust and/or select operating 
parameters 78,79,80,81 of CPAP machine 50, and in another mode of operation (e.g., 
without limitation, a second mode of operation), shown in FIGS. 6 and 7, to adjust and/or 
select operating parameter(s) 82 of humidifier 70. As shown, for example, by comparing 
FIG. 5 to FIGS. 6 and 7, it will be appreciated that dead front 74 is operational only in the 
second mode of operation. Of course, it will be appreciated that although only first and 
second modes of operation are described herein for economy of disclosure, that the user 
interface 66 may be operable in any known or suitable alternative number of modes. 
More specifically, as shown in FIG. 5, dead front 74 appears as a substantially blank 



WO 2010/092496 



10 



PCT/IB2010/050290 



portion (e.g., panel) of the exterior 53 of housing 51 in the first mode of operation. 
However, as shown in FIGS. 6 and 7, at least a portion of dead front 74 is illuminated in 
the second mode of operation to display various parameters (e.g., 82) associated with 
humidifier 70 (FIG. 4; humidifier 70 is not shown in FIGS. 6 and 7 for ease of 
illustration). 

[37] In the illustrative example of FIGS. 5-7, operating parameters 78, 79, 80, 

and 8 1 , which are viewable on primary display 72, include therapy 78, Flex 79, setup 80 
and data 8 1 . Such operating parameters are generally well known and are available, for 
example, on the REMstar M Series of CPAP machines (illustrated, for example, in FIG. 
1) manufactured by Philips Respironics of Murrysville, Pennsylvania, A primary 
indicator or indicia, such as cursor 88, is provided to facilitate navigation of primary 
display 72, for example, by highlighting the desired operating parameter 78, 79, 80, or 
81. For example and without limitation, in FIGS. 5-7, cursor 88 is highlighting therapy 
parameter 78. Accordingly, it will be appreciated that primary display 72 of CPAP 
machine 50 displays and provides the ability to adjust and/or select well known pressure 
support functions. 

[38] By way of one non-limiting example, a user (e.g., patient; clinician; 

caregiver) could pivot (e.g., rotate clockwise or counterclockwise in the direction of 
arrow 86 of FIG. 6) single control knob 76 of user interface 66 in the first mode of 
operation to move cursor 88 to highlight the desired operating parameter 78, 79, 80, 8 1 of 
CPAP machine 50. Once highlighted, the desired parameter (e.g., without limitation, 
therapy 78) can then be selected, for example, by depressing single control knob 76 
toward housing 51 in the direction of arrow 84 of FIG. 4, Once selected, the user can 
then employ single control knob 76 to adjust and set additional features associated with 
the particular operating parameter (e.g., 78) of CPAP machine 50. Accordingly, it will be 
appreciated that user interface 66 provides a wide range of functionality that can be 
suitably adjusted relatively quickly and easily by virtue of single control knob 76. 

[39] Additionally, when humidifier 70 is operably coupled to CPAP machine 

50, as shown in FIG. 4, dead front 74 of user interface 66 is activated, as shown in FIGS. 
6 and 7. Dead front 74 includes a number of secondary indicia 90,92, which in the 
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illustrative embodiment of FIGS. 6 and 7 are illuminable characters, such as heated 
humidifier symbol 90 and numbers 92. Specifically, a number of illuminating elements 
94 (e.g., without limitation, light bulbs; LEDs) of user interface 66 illuminate the 
corresponding illuminable characters 90,92 to be visible on dead front 74. For ease of 
illustration, only one illuminating element 94 is shown in simplified form in hidden line 
drawing in FIG. 6. It will be appreciated that illuminating elements 94 are disposed 
beneath dead front 74 and are activated only in the second mode of operation to 
illuminate the corresponding illuminable character (e.g., symbol 90). In the first mode of 
operation, illuminable elements 94 are inactive and, therefore, illuminable characters 
90,92 are substantially invisible on dead front 74 such that dead front 74 appears 
substantially blank, as shown, for example, in FIG. 5. It will be appreciated that any 
known or suitable number, type and/or configuration of illuminating elements 94 could 
be employed to suitably illuminate dead front 74 in the second mode of operation, in 
accordance with the invention. 

[40] Accordingly, in the second mode of operation, the same single control 

knob 76 that was used to adjust operating parameters 78, 79, 80, 81 of CPAP machine 50 
in the first mode of operation, is used to adjust and/or select operating parameter 82 (e.g., 
without limitation, humidity level) of humidifier 70 (FIG. 4; humidifier 70 is not shown 
in FIGS. 6 and 7 for ease of illustration). It will be appreciated that this may be 
accomplished, for example, by pivoting single control knob 76 clockwise or 
counterclockwise in the direction indicated by arrow 86 of FIG. 6 to select (e.g., 
illuminate) the desired number 92 and thus humidity level. For example and without 
limitation, in the illustrative embodiment of FIG. 7, humidity level 4 has been selected. 
The symbol 90 provides a readily visible indicator indicia to the user to indicate that a 
heated humidifying mode of operation is being implemented. 

[41] In addition to performing the aforementioned adjustment and selection 

functions, single control knob 76 is also depressible toward housing 51 in the direction of 
arrow 84 of FIG. 4, for example, to switch between the first mode of operation (FIG. 5) 
and second mode of operation (FIGS. 6 and 7). In this manner, the same single control 
knob 76 of the same single user interface 66, which is disposed on housing 51 of CPAP 
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machine 50, is readily operable to adjust both CPAP machine 50 independently, and 
CPAP machine 50 in combination with any known or suitable accessory or plurality of 
accessories, such as humidifier 70. 

[42] It will be appreciated that in addition to single control knob 76, user 

interface 66 optionally includes at least one preset button 96 corresponding to a 
preprogrammed mode of therapy for the patient 54 (FIG. 2). For example and without 
limitation, in the illustrative embodiment of FIGS. 5-7, preset button 96 is included, 
which can be depressed to activate a ramp therapy, which is a generally well known 
preprogrammed gradually increasing pressure support therapy. Of course it will be 
appreciated that alternative or additional preset buttons (not shown) corresponding to any 
known or suitable alternative or additional preprogrammed mode(s) of therapy could be 
employed with user interface 66, without departing from the scope of the invention. It 
will further be appreciated that no such preset button 96 is required, but rather is 
optionally provided as a convenience feature to even further enhance the user-friendliness 
of the disclosed CPAP machine 50. 

[43] FIG. 7 is a flowchart showing a method of operating CPAP machine 50 

(FIGS. 2-7) in accordance with a particular, non-limiting embodiment of the present 
invention. The method begins at step 100, with a determination of whether or not 
humidifier 70 (FIGS. 2 and 4) is attached to the CPAP machine 50. If not, then at step 
102, user interface 66 and, in particular, single control knob 76 thereof, can be used in the 
first mode of operation to suitably adjust CPAP machine operating parameters 
78,79,80,81 . Then, at step 104, CPAP machine 50 can be operated without the 
humidifier (see, for example, FIGS. 3 and 5). Alternatively, at step 106, humidifier 70 
may be detected automatically by the system controller 64 (FIG. 2). However, even if 
humidifier 70 is not detected automatically, dead front 74 (FIGS. 6 and 7) can 
nonetheless be manually actuated, at step 108, for example and without limitation, by 
depressing single control knob 76 toward CPAP machine housing 51 in the direction of 
arrow 84 of FIG. 4, as previously discussed hereinabove. Next, at step 110, dead front 74 
of user interface 66 is illuminated to access humidifier operating parameters 82 (e.g., 
without limitation, humidity level) and, at step 1 12, the same user interface 66 and, in 
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particular, the same single control knob 76 thereof is adjustable in the second mode of 
operation, clockwise or counterclockwise in the direction of arrow 86 of FIG. 6, to adj ust 
humidifier parameter 82, as previously discussed hereinabove with respect to FIGS. 6 and 
7. 

[44] After suitably adjusting humidifier 70 in the second mode of operation, at 

step 1 14 the user may optionally actuate (e.g., depress in the direction of arrow 84 of 
FIG, 4) single control knob 76 of user interface 66 to switch from the second mode of 
operation to the first mode of operation. If this is not done, for example, because CPAP 
machine 50 is already set as desired, then at step 1 16 CPAP machine 50 can be operated 
with humidifier 70 in accordance with the established settings. Alternatively, if the user 
does return to the first mode of operation at step 1 14, then at step 1 18, user interface 66 
and, in particular, single control knob 76, can be adjusted (e.g., clockwise or 
counterclockwise in the direction of arrow 86 of FIG. 6) to adjust CPAP machine 
operating parameters 78, 79, 80, 81, as previously described with respect to FIG. 5. 
Then, at step 120, after both CPAP machine 50 has been suitably adjusted in the first 
mode of operation, and humidifier 70 has been suitably adjusted in the second mode of 
operation, CPAP machine 50 is operated in combination with humidifier 70. 

[45] Thus, as described in detail herein, the present invention provides a 

pressure support device 50 and method of operation for employing a single user interface 
66 and, in particular, a single control 76 for efficiently and effectively adjusting operating 
parameters of both the pressure support device 50 independently, and the pressure " 
support device 50 in combination with a suitable accessory 70. This advantageously 
eliminates the requirement for separate user interfaces and associated controls for the 
pressure support device 50 and accessory 70, thereby reducing the cost of the pressure 
support system 48. The single control 76 and unique dead front secondary display 74 
also simplify operation of the system, making it substantially more user friendly than 
conventional multiple-control pressure support devices (see, for example, CPAP machine 
1 of FIG. 1). 

[46] Although the invention has been described in detail for the purpose of 

illustration based on what is currently considered to be the most practical and preferred 
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embodiments, it is to be understood that such detail is solely for that purpose and that the 
invention is not limited to the disclosed embodiments, but, on the contrary, is intended to 
cover modifications and equivalent arrangements that are within the spirit and scope of 
the appended claims. For example, it is to be understood that the present invention 
contemplates that, to the extent possible, one or more features of any embodiment can be 
combined with one or more features of any other embodiment. 
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What is Claimed is: 

1 . A pressure support device adapted to produce a flow of breathing gas 
for delivery to a patient, the pressure support device comprising: 

1 a housing; 

a controller enclosed by the housing and being adapted to operate the 
pressure support device independently or in combination with an accessory; and 

a user interface being operably coupled to the controller, the user interface 
comprising a primary display, a secondary display and a single control, the single control 
being operable in a first mode of operation to adjust a number of operating parameters of 
the pressure support device, and in a second mode of operation to adjust a number of 
operating parameters of the accessory, the secondary display being operational only in 
the second mode of operation. 

2. The pressure support device of claim 1, wherein the single control of 
the user interface is a single control knob movably coupled to the housing of the pressure 
support device; wherein the single control knob is depressible toward the housing to 
switch between the first mode of operation and the second mode of operation; and 
wherein the single control knob is pivotable clockwise and counterclockwise to adjust a 
correspond ing one of the operating parameters of the pressure support device in the first 
mode of operation and the operating parameters of the accessory in the second mode of 
operation. 

3. The pressure support device of claim 1, wherein the primary display 
includes a number of primary indicia indicative of the operating parameters of the 
pressure support device; and wherein the secondary display includes a number of 
secondary indicia indicative of the operating parameters of the accessory. 

4. The pressure support device of claim 3, wherein the secondary display 
is a dead front; wherein the secondary indicia include a number of illuminable characters 
disposed on the dead front; wherein the user interface further comprises a number of 
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illuminating elements; wherein in the first mode of operation the illuminating elements 
are inactive and the illuminable characters are substantially invisible on the dead front; 
and wherein in the second mode of operation at least one of the illuminating elements is 
activated to illuminate a corresponding at least one of the illuminable characters to be 
visible on of the dead front. 

5. The pressure support device of claim 4, wherein the single control is a 
single control knob extending outwardly from the dead front; wherein in the second mode 
of operation the single control knob is pivotable clockwise and counterclockwise to select 
a corresponding one of the illuminable characters of the dead front, thereby making an 
associated adjustment of a corresponding one of the operating parameters of the 
accessory. 

6. The pressure support device of claim 5, wherein the illuminable 
characters of the dead front include at least one symbol and a plurality of numbers; 
wherein the symbol identifies the accessory by type; wherein the numbers correspond to 
an amplitude of the corresponding one of the operating parameters of the accessory; and 
wherein the numbers are disposed radially with respect to the single control knob. 

7. The pressure support device of claim 4, wherein the housing of the 
pressure support device includes an exterior; wherein the dead front is disposed on the 
exterior; wherein the single control extends outwardly from the housing generally 
perpendicularly to the dead front; and wherein the primary display is disposed on the 
exterior of the housing proximate to the single control. 

8. The pressure support device of claim 1 , wherein the pressure support 
device is a CPAP machine; wherein the accessory is a humidifier; wherein the humidifier 
is adapted to be operably coupled to the housing of the CPAP machine; wherein the 
second mode of operation corresponds to operation of the CPAP machine in combination 
with the humidifier; wherein in the first mode of operation the single control of the user 
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interface controls the operating parameters of the CPAP machine; and wherein in the 
second mode of operation, the single control of the user interface controls the operating 
parameters of the humidifier. 

9. The pressure support device of claim 1 , wherein the user interface 
further comprises at least one preset button corresponding to a preprogrammed mode of 
therapy for the patient. 

10. A method of operating a pressure support device, the method 

comprising: 

operably coupling an accessory to the pressure support device; 

actuating a user interface disposed on a housing of the pressure support 
device, the user interface comprising a primary display, a secondary display and a single 
control, the primary display including a number of primary indicia indicative of a number 
of operating parameters of the pressure support device in a first mode of operation, the 
secondary display including a number of secondary indicia indicative of a number of 
operating parameters of the accessory in a second mode of operation, the secondary 
display being operational only in the second mode of operation; and 

manipulating the single control of the user interface, the single control 
being operable to: (a) adjust and select a corresponding one of the operating parameters 
of the pressure support device in the first mode of operation, (b) adjust and select a 
corresponding one of the operating parameters of the accessory in the second mode of 
operation, and (c) switch between the first mode of operation and the second mode of 
operation. 

1 1 . The method of claim 10, further comprising: 

the secondary display of the pressure support device being a dead front, 
the secondary indicia including a number of illuminable characters 
disposed on the dead front, 
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the user interface further comprising a number of illuminating elements, 

and 

illuminating at least one of the illuminating elements in the second mode 
of operation to illuminate a corresponding at least one of the illuminable characters to be 
visible on the dead front. 

12. The method of claim 10, further comprising: 

the single control of the user interface being a single control knob 
movably coupled to the housing of the pressure support device, 

pivoting the single control knob clockwise and counterclockwise to adjust 
the corresponding one of the operating parameters of the pressure support device in the 
first mode of operation, 

pivoting the single control knob clockwise and counterclockwise to adjust 
the corresponding one of the operating parameters of the accessory in the second mode of 
operation, and 

depressing the single control knob toward the housing of the pressure 
support device to switch between the first mode of operation and the second mode of 
operation. 

13. The method of claim 10, further comprising: 
the pressure support device being a CPAP machine, 
the accessory being a humidifier, and 

operably coupling the humidifier to the CPAP machine. 

14. The method of claim 13, further comprising: 

adjusting the single control of the user interface in the first mode of 
operation to adjust a corresponding one of the operating parameters of the CPAP 
machine, and 

adjusting the single control of the user interface in the second mode of 
operation to adjust a corresponding one of the operating parameters of the humidifier. 
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15, The method of claim 10, further comprising: 

actuating a preset button of the user interface to initiate a preprogrammed 
mode of therapy for a patient. 

16. The method of claim 10, further comprising: 
automatically detecting the accessory being operably coupled to the 

pressure support device, and 

responsive to detecting the accessory, activating the secondary display of 
the user interface. 
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